Use of the GFP reporter as a vital marker for Agrobacterium-mediated transformation of sugar beet (Beta vulgaris L.).
Molecular approaches to sugar beet improvement will benefit from an efficient transformation procedure that does not rely upon exploitation of selectable marker genes such as those which confer antibiotic or herbicide resistance upon the transgenic plants. The expression of the green fluorescent protein (GFP) signal has been investigated during a program of research that was designed to address the need to increase the speed and efficiency of selection of sugar beet transformants. It was envisaged that the GFP reporter could be used initially as a supplement to current selection regimes in order to help eliminate "escapes" and perhaps eventually as a replacement marker in order to avoid the public disquiet associated with antibiotic/herbicide-resistance genes in field-released crops. The sgfp-S65T gene has been modified to have a plant-compatible codon usage, and a serine to threonine mutation at position 65 for enhanced fluorescence under blue light. This gene, under the control of the CaMV 35S promoter, was introduced into sugar beet via Agrobacterium-mediated transformation. Early gene expression in cocultivated sugar beet cultures was signified by green fluorescence several days after cocultivation. Stably transformed calli, which showed green fluorescence at a range of densities, were obtained at frequencies of 3-11% after transferring the inoculated cultures to selection media. Cocultivated shoot explants or embryogenic calli were regularly monitored under the microscope with blue light when they were transferred to media without selective agents. Green fluorescent shoots were obtained at frequencies of 2-5%. It was concluded that the sgfp-S65T gene can be used as a vital marker for noninvasive screening of cells and shoots for transformation, and that it has potential for the development of selectable marker-free transgenic sugar beet.